Single-walled carbon nanotubes downregulate stress-responsive genes in human respiratory tract cells.
Carbon nanotubes (CNTs) are currently key promising materials of nanotechnology. However, elucidation of the possible effects of CNTs on the respiratory tract is urgently needed. The present study aimed to clarify the effect of single-walled CNTs (SWCNTs) on the expression of stress-responsive genes, using primary cultured normal human bronchial epithelial (NHBE), diseased HBE (DHBE) cells, and the human carcinoma cell lines A549 and FaDu. Purified SWCNTs were applied at concentrations of 0.1 or 1.0 mg/mL for 6 h, and a polymerase chain reaction (PCR) array was conducted to examine 84 stress-responsive genes. NHBE cell exposure to SWCNTs resulted in global downregulation of genes involved in inflammation, oxidative stress, and apoptosis. Further analysis using DHBE cells and carcinoma cell lines indicated a similar trend, although differences in sensitivity were observed. Downregulation of stress-responsive genes may be involved in the mechanism by which stress response protects against lung injury.